Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.101; data-to-parameter ratio = 16.2. organic compounds o1214 Ferreira et al.
In the title compound, C 19 H 18 ClN 3 O 3 , the r.m.s. deviation through the 23 non-H and non-methoxy atoms is 0.088 Å , indicating a planar molecule with the exception of the methoxy groups. One methoxy group, surrounded on either side by the other methoxy groups, is almost normal to the benzene ring to which it is connected [C-O-C ar -C ar torsion angle = 81. 64 (15) ]. In the crystal, N-HÁ Á ÁO, C-HÁ Á ÁO and interactions [between quinoline residues; centroidcentroid distance = 3.4375 (8) Å ] link molecules into a three-dimensional architecture.
Related literature
For the biological activity, including anti-tubercular and antitumour activity, of compounds containing the quinolinyl nucleus, see: de Souza et al. (2009); Candea et al. (2009) ; Montenegro et al. (2012) . For related structures, see: ; Table 1 Hydrogen-bond geometry (Å , ).
Symmetry codes: (i) x þ 1 2 ; Ày þ 1 2 ; Àz; (ii) x; Ày þ 1 2 ; z À 1 2 .
Data collection: COLLECT (Hooft, 1998) ; cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
The use of the EPSRC X-ray crystallographic service at the University of Southampton, England, and the valuable assistance of the staff there is gratefully acknowledged. JLW acknowledges support from CAPES (Brazil). Support from the Ministry of Higher Education, Malaysia, High-Impact The title compound, (I), was investigated as part of on-going crystallographic investigations of arylaldehyde 7-chloroquinoline-4-hydrazone species . The structural studies complement biological studies which show these hydrazones to possess a wide range of pharmacological activities such as anti-tubercular (Candea et al., 2009 ) and anti-tumour (Montenegro et al., 2012) activities, which are ascribed to the presence of the quinoline nucleus (de Souza et al., 2009 ).
In (I), Fig. 1 , with the exception of two of the methyoxy groups, the molecule is planar. The r.m.s. deviation through the 23 non-hydrogen and non-methoxy atoms is 0.0879 Å. The maximum deviations from this plane are 0.1219 (11) Å for the N2 atom and -0.1498 (11) In the crystal packing, weak N-H···O hydrogen bonds along with C-H···O interactions, Table 1 , and π-π interactions between symmetry related quinolinyl residues [centroid···centroid distance = 3.4375 (8) Å for symmetry operation -1/2 + x, y, 1/2 -z] link molecules into a three-dimensional architecture. Globally, molecules stack along the c axis with alternating layers of quinolinyl and trimethoxybenzene residues, Fig. 2 .
Experimental
The compound was prepared from 7-chloro-4-quinolinylhydrazone and 3,4,5-trimethoxybenzaldehyde (Montenegro et al., 2012) and was recrystallized from an EtOCH 2 CH 2 OH solution of the compound.
Refinement
The C-bound H atoms were geometrically placed (C-H = 0.95-0.98 Å) and refined as riding with U iso (H) = 1.2-1.5U eq (C). The N-bound H-atom was located in a difference Fourier map and refined with N-H = 0.88±0.01 Å, and with U iso (H) = 1.2U eq (N). Owing to poor agreement, the (2 2 0), (2 3 0), (0 4 1), (2 2 1), (1 0 4), (2 1 2) and (1 0 2) reflections were omitted from the final cycles of refinement.
Computing details
Data collection: COLLECT (Hooft, 1998) ; cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT (Hooft, 1998) ; data reduction: DENZO (Otwinowski & Minor, 1997) and COLLECT (Hooft, 1998) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.32570 (5) 0.04598 (2) 
